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paboThl B uamna3oHe ckopocteil ot 5 1o 60 km/4 mpu Temmneparype oT -50 o +50 °C. Pe3ynbraTbl MHOTOKpPaTHBIX
CPaBHHTENBHBIX 3aMEPOB TTOATBEPKIAIOT BEICOKYIO CTaOMIBHOCTh M TOYHOCTh ABTOMATHYECKHUX 3aMEPOB B AUANIA30HE
CKOPOCTEH IBH)KCHHUS TIOE3/10B Ha YIaCTKE KOHTPOJIS 10 60 KM/d.
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In this work the problems of the railway trains safety are considered. It is justified that the manual control of
the wheels needs to be replaced with the automatic monitoring. Given is the description of the operation principles
of the developed automated diagnostical system named COMPLEX which is exploited on the Russian railways for
monitoring of the train’s wheels on the move. The system is intended for measuring the geometrical parameters of
the tread surface, revealing the wear-out and the defects of the all-rolled train’s wheels on the move, registration of
the mounted wheels’ defects and the on-line transition of the collected data to the nearest check station. The system is
certificated for use within the range of speed from 5 km/h to 60 km/h and within the temperature range from -50°C to
+50°C. The results of the multiple comparative measurements proves the high stability and accuracy of the automated
measurements for the trains with the speed up to 60 km/h in the inspection area.

CHEKTPAJIBHBINA ONITUKO-2JIEKTPOHHBIN KBAJIPATYPHBIN ITPEOBPA3ZOBATEJIb
CUT'HAJIOB JIASEPHOI'O JOIINIEPOBCKOI'O AHEMOMETPA

Baxakun I.B., Anuxun 10.A., Tnapuerii B.I"., /{poiinnumnukos C.B., Ka6apaun U.K., Kporos C.B.,
IMagJioB B.A., Cagdakos O.10., Uy6os A.C.

OI'BYH «UuctutyT Teruodusuku um. C.C. Kyrarenanze CO PAH», HoBocubupck
(630090, r. HoBocubupck, np-t Akanemuka JlaBpentseBa, 1), e-mail: bakakin@itp.nsc.ru

[penBapuTenbHOE YaCTOTHO-BPEMEHHOE ITPeo0pa3oBaHNE AEKTPUUESCKIX CUTHAJIOB SIBJISETCS 00s13aTeIIbHBIM 3TarloM
Ppa3pabOTKH JIa3epHBIX JOMIEPOBCKHX M3MEPUTENBHBIX CHCTeM. M3BeCTHBIE yCTpoiicTBa paboTaroT B Hanbosee mpocToM B
peanuzaluy pexxiuMe OHOKAHAIBHOIO YaCTOTHOTO TIPeoOpa3oBaHus cHrHaa 0e3 MpoMeXyTOYHOH YacToTsl. [Tpu 3TOM Te-
psiercst HH(OpMAIHS 0 3HaKe CKopocTH. ITepexot K KBaipaTypHOMY PEXKUMY TTO3BOJIET COXPAHUTD (ha30BYI0 HHPOPMALIHIO
¥ BOCCTAHOBUTb 3HAaK CKOPOCTH H3MepAeMOro o0bekTa. B pabore paccMoTpeH MaiolyMsIInii CHIEKTPaIbHbIA ONTHKO-3JICK-
TPOHHBIH KBaJpaTypHbIil IpeoOpa3oBaTelb CUTHAIIOB, MPEIHA3HAYCHHBIH U1 COXpaHeHHs HHQOPMAIMK O 3HAKE OTKIIOHE-
HHSI 9aCTOTBI JIOTUIEPOBCKOTO PaIMOCHTHANA U NIPEACTABIICHHS €€ B BUJIE OTHOCHTENBHOI (ha3bl BEIXOJHBIX PAIOCHTHAJIOB.
IIpeobpazoBarens obecreynBaeT paBeHCTBO (Pa30BBIX (B TOM YHCIIE TUHAMUYECKUX ) ICKA)KEHUH B KBaPaTypPHBIX KaHAaX,
YTO 3HAYNUTEIIHHO YITyUIlIaeT METPOJIOTHYECKUE XapaKTEPHCTHKH JIa3ePHBIX JIOTIEPOBCKUX N3MEPUTEIBHBIX CHCTEM.
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The analysis of methods for preliminary time-and-frequency conversions of signals are a mandatory development
cycle of laser Doppler measuring systems. Known devices work in the most simple in implementation a mode of one-
channel frequency conversion of a signal without the intermediate frequency. Thus the information on a sign of the speed
is lost. Passage to the quadrature mode allows to save the phase information and to recover a sign on speed of measured
object. In the article the low-noise spectral optical-electronic quadrature transformer of signals intended for saving of
the information on a sign of a deviation of frequency of the Doppler radio signal and its representation in the form of the
relative phase of output radio signals. This transformer provides equality phase (including dynamic) distortions in the
quadrature channels that considerably refines metrological characteristics of laser Doppler measuring systems.
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PaccmarpuBaeTcsi METOJ| aHaJIN3a PE3yJIbTATOB HCCICHOBAHUS 10 METOAY (DYHKIMOHAIBHBIX OMOMEXaHHYCCKHUX
1po0. TTpeytaraeTesi POBOAUTH aHAJIN3 HA OCHOBE COKPAIICHHOMH BHIOOPKH JTAHHBIX, B KAUYECTBE KOTOPOH paccMarpHBa-
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ercst nHQOpPMATHBHASL YacTh MOTyYEHHOTO CHTHAJA. AHAIN3a MpeJyIaracTcs IPOBOJUTH HA OCHOBE MHTEPIOJSIIIOHHBIX
TIOMHOMOB. B KadecTBe 6a30BBIX MpPEIAraeTCcsi pacCMaTpUBATh MHTEPHOIHOHHEIN MOMHHOM Jlarpamka u HHTEpIIO-
JSIUOHHBIN TosHOM ["aycca. Omnpenenenre k09(p(GUIHEHTOB HHTEPHOJLIIHOHHBIX TOJIMHOMOB TIPOBOANTCS] HA OCHOBE
MAaTPHYHOTO TIPEJICTABICHUS PA3JIOKEHIS MTOJIMHOMA 110 BEKTOPAM MPUOIIDKEHHS U HOCIIEAYIOMETo OOPAIIeHHUS TIOMTy-
YEHHOH MaTpulbl. PaccMarpuBaeTcs pUMEHEHHE METO/Ia aHaIM3a Ha NIpUMepe pe3yibTaToB UCCICIOBAHUNA 110 METORY
(yHKIIMOHATBHBIX OFOMeXxaHndecKux 1mpo0. [IprBeneHa oneHka TOYHOCTH IPHONIKEHHS TS BCeH KPUBOW MHTEPIIONS-
LIOHHBIM IIOJIMHOMOM JlarpaH»ka 1 MHTEPHOJIALMOHHBIM TOJIMHOMOM ['aycca. BbIsBIeHO, UTO U1 aHAIM3UPYEMOTo THUIIA
CHTHAJIa HHTEPIIOJAIIMOHHBII MOMMHOM ['aycca 1aeT MeHbIINHA ypOBeHb a0COMIOTHBIX OIIMOOK MPHONIKEHHS.
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The article considers a method of analysis of the results of the study by the method of functional biomechanical
tests. Encouraged to undertake an analysis on the basis of the reduced sample data, which is considered the informative
part of the received signal. Analysis is suggested on the basis of interpolation polynomials. As basic features to consider
the interpolation polynomial of Lagrange and interpolation polynomial Gauss. Determination of the coefficients of
interpolation polynomials is based on a matrix representation of the decomposition of vectors of a polynomial in
approximation and further application of the obtained matrix. Discusses the application of the method of analysis on
the example of the results of studies by the method of functional biomechanical tests. Provide an assessment of the
accuracy of the approximation for the entire curve interpolation polynomial of Lagrange and interpolation polynomial
of Gauss. It is revealed that for the analyzed signal type interpolation polynomial Gauss gives a lower level of absolute
error of approximation.
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B nmaHHOW cTaTbe NMpeNCTaBIICHBI PEe3yIbTaThl UCCIIEIOBAHUS TEPMUUECKOH CTaOMIBHOCTH KOHCTPYKIIMOHHBIX
Hu3koyrepoauctoix craneit 10X3I3M® u 10X3I'3MDT, noaBeprHyThIX XOJIOAHON TIaCTHYECKON Aedopmanun Me-
TOJIOM pajnaibHON KOBKHU. Ilepen XonmomHoi pajuaabHON KOBKOH HCCIeyeMble CTald UMEIH CTPYKTYpPY MaKeTHOTO
MapTeHcuTa. Peann3oBaHHas CTENEHb IUIACTHYCCKOW NeOpMaIMU € MPU XOJOAHOW paauaibHON KOBKE COCTaBHIIA
60%. J1y1s u3y4eHus OTIyCKOyCTOWYMBOCTH X0JI01HOAehopMupoBanHbie 00pasiisl ctaneit 10X3I'3M® u 10X3I3MDT
HarpeBald B TEPMUUECKUX KAMEPHBIX Iedax 1o Temmeparyp 400-600 oC ¢ BapbupoBaHHEM BPEMEHH BBIICPKKH OT 30
MHHYT JI0 3 4acoB, OXJIQXKACHHE IPOU3BOIMIN B BoAy. O CTENEHH MPOTEKaHHsI IPOLIECCOB OTITYCKa U PEKPHUCTAIIIH3a-
IUH CYJWIN IO M3MEHEHHIO TBEPAOCTH HCCle yeMbIX 00pasmoB. [lokaszano, 9To a1t 00enx MapoK CTaln MOCIe BCexX
PEXKHUMOB TEPMHUIECKOIT 00pabOTKH COXpaHseTCs pa3HHIA B TBEPJOCTH LIEHTPa U Kpast MPYTKOB, CHOpMHUPOBAHHAs Ha
JTare X0J0AHO! paaraIbHON KOBKH. AHAIN3 rPaMKOB U3MEHEHHS TBEPAOCTH IMOKa3al, u4to B craimn 10X3I3MD pea-
JIM3alMsl TPOLIECCOB OTITyCKa U PEKPUCTAIIM3AIMHI U (POPMUPOBAHUE TEPMHIECKU CTAOMIEHOTO COCTOSIHUSI TTPOXOIUT
B TEYEHHE MEPBOTO yaca BBIEPKKH B nHTEpBajie temneparyp 400 — 600 oC, a B cramu 10X3I'3M®PT — B Teuenne 2
4acoB, YTO MOATBEPIKAACTCS JTAHHBIMH 3JIEKTPOHHO-MUKPOCKOIIMYECKUX HCCIIeJOBAHUNA. DKCIEPHMEHTAIBHO MOKa3a-
Ha BBICOKAs OTITyCKOYCTOHYMBOCTD HCCIEAYEMBIX CTaIeH H TOPMOKEHHNE TIPOIIECCOB OTITyCKa XOJIOAHOKOBAHBIX CTalel
HPY UX JITHPOBAHHE TUTAHOM.
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Thermal stability of low carbon steels grades 10H3G3MF and 10H3G3MFT cold deformed by radial forging
method was investigated. Initial structure of steels before cold plastic deformation (CPD) by radial forging (RF)
method was lath martensite. Degree of plastic deformation (€) was 60 %. For the purpose of study tempering resistance
we realized heat treatment by following conditions: stoving to the temperature 400—600 oC; curing time — 30, 60, 120,
360 minutes; water cooling. Degree of tempering and recrystallization development was estimated by steel hardness
evolution. It was shown that difference between value of hardness at core and edge of cold forged steel rods are survived
after all heat treatments. Judging by the plot of hardness evolution and transmission electron microscopy analysis
findings, processes of tempering and recrystallization in steel 10H3G3MF were realized after 1 hour at temperature
400-600 oC and in steel 10H3G3MFT — after 2 hours. High level of tempering resistance of investigating steels and
decelerating of tempering and recrystallization processes by Ti alloyage were experimentally shown.
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